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During the past year,  we have completed a 
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preliminary analysis  of a l l  s t a t e s  observed i n  9 ~ e  and 
160 below 14 MeV. On the  basis  of a combined analysis  
of our 135-MeV (p ,p l )  data  and e lec t ron  s c a t t e r i n g  data 
obtained a t  the MIT Bates Linear Accelerator,  we have 
previously reported1 the discovery of s t rong densi ty  
dependence i n  the i s o c a l a r  spin-independent c e n t r a l  
component of the two-nucleon e f f e c t i v e  i n t e r a c t i o n  near 
150 MeV. Calculations a r e  underway t o  extend 
t h i s  analysis-  t o  our 180-MeV data ,  and t o  look f o r  
s ignatures  of coupled-channel e f f e c t s  i n  the energy 
dependence of the data. 
I n  our l a s t  report ,  we presented a f igure  
depict ing a f i t  t o  a 180-MeV 9 ~ e ( p , p 1 )  spectrum, 
including several  broad resonances. Excellent f i t s  
were obtained over a wide angular range. However, the 
apparent posi t ion of the 7/2', 6.76-MeV s t a t e  exhibi ted 
a systematic s h i f t  with s c a t t e r i n g  angle, a s  displayed 
i n  Fig. 1. This indicated the presence of an 
add i t iona l  s t a t e  i n  the 9 ~ e  exc i ta t ion  spectrum a t  
approximately 6.4 MeV, with a cross  sec t ion  f a l l i n g  
more rapidly with angle than the 6.76-MeV s t a t e .  A 
subsequent analysis  was performed including such a new 
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Figure 1. Apparent posi t ion (exc i ta t ion  energy) of the 
712- s t a t e  i n  9 ~ e ,  from i n i t i a l  ana lys i s  of the 180-MeV 
data. 
s t a t e .  The exc i ta t ion  energy and decay width of t h i s  
new s t a t e ,  together with the decay width of the 
6.76-MeV s t a t e ,  were f r e e  parameters i n  the f i t .  These 
f r e e  parameters converged t o  consis tent  values, as shown 
i n  Fig. 2. The resu l t ing  cross-sections and analyzing 
powers a re  displayed i n  Fig. 3. Both analyzing powers 
follow a pa t t e rn  common t o  co l lec t ive  na tu ra l  p a r i t y  
t r a n s i t i o n s  i n  intermediate energy proton sca t t e r ing .  
The absence of a s t r o n g  i n t e r f e r e n c e  i n  our e x c i t a t i o n  
s p e c t r a  i n d i c a t e s  t h a t  t hese  two s t a t e s  do not  have t h e  
same s p i n  and p a r i t y .  It is  not  c e r t a i n  which of t he  
two s t a t e s  has sp in -pa r i t y  712'. An e a r l y  (e ,e  ') 
experiment3 i d e n t i f i e d  a 712' s t a t e  a t  6.4 2 0.1 MeV, 
whereas a r ecen t  compi la t ion4 l i s ts  one s t a t e  w i th  s p i n  
712' and energy 6.76 MeV. 
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Figure  3. 180-MeV proton s c a t t e r i n g  c r o s s  s e c t i o n s  and 
ana lyz ing  powers from 9 ~ e  6.37-MeV and 6.76-MeV 
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Figure  2. Resu l t s  of a n a l y s i s  of 9 ~ e  d a t a  i nc lud ing  a 
new s t a t e  a t  approximately 6.4 MeV. Top: Decay width 
(FWHM) of 6.76-MeV s t a t e ;  Middle: E x c i t a t i o n  energy of 
new s t a t e ;  Bottom: Decay width (EWHM) of new s t a t e .  
Upward d i r e c t e d  t r i a n g l e s  a r e  from spin-up d a t a ,  
downward d i r e c t e d  t r i a n g l e s  a r e  from spin-down data .  
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